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DETAILED ACTION 

Election/Restrictions 
Applicant's election without traverse of Group I, claims 1-1 1 and 18, in the reply 
filed on 24 July 2006 is acknowledged. 

Claims 12-15 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to nonelected inventions, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 24 July 2006. 

Applicant had previously canceled claims 16 and 17. Accordingly, claims 1-11 
and 18 are under examination in the instant office action. 

Information Disclosure Statement 

Signed and initialed copies of the IDS papers submitted 09/03/2004, 07/29/2005, 
andl 2/07/2005 are enclosed in this action. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Applicant is advised that the foreign priority documents have been received. 
However, as there is no translation of the documents, the examiner cannot determine if 
the priority documents constitute an enabling disclosure of the inventions. Therefore, 
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for the purposes of art rejections, the effective filing date is considered to be the 
international filing date, 31 July 2003. Applicant is directed to MPEP § 201 .1 5, which 
states "If the papers are not in the English language and there is no translation, the 
examiner may reject the unpatentable claims and at the same time require an English 
translation for the purpose of determining the applicant's right to rely on the foreign filing 
date." Should applicant wish to attempt to overcome a rejection by relying on the 
priority documents, a translation may be required. 

Claim Objections 

Claims 1,2, and 8-11 are objected to because of the following informalities: 
Claims 1 and 8-11 recite subsections (1) and (2) or steps (1) through (3), which would 
better be expressed as letters, i.e., (a), (b), (c), etc., to avoid potential confusion with 
regard the main claim numbers. Claim 2 recites subsections (a) and (2), which is 
inconsistent and also confusing for the reasons stated above, and also would be better 
expressed as subsections (a) and (b). Appropriate correction is required. 

Claim Rejections ■ 35 USC § 112, second paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 1 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 
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Claim 11 is rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01 . The omitted steps are: a selection step between steps 
(2) and (3) for the substance to be prepared. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-7 and 18 are rejected under 35 U.S.C. 102(a) as being anticipated by Li 
et al. (J Biol Chem, December 2002; 277(50): 48410-48417, as recited on Applicant's 
IDS). 

Li et al. teach the molecular cloning and functional characterization of NCKX4, a 
forth member of the potassium-dependent sodium-calcium exchanger family. A search 
of the sequence databases revealed that the amino acid sequence for NCKX4 was a 
97.5% match to the instantly claimed SEQ ID NO: 2, the only difference being that the 
initial 17 amino acids of NCKX4 were not recorded in the sequence database (see 
result 1 of 1 0-506-624-2. rup search). However, examination of the nucleic acid 
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sequences provided in Li et al., particularly the sequences for Exon 1 B shown in 
Figures 3 and 4 on page 48413, reveal that when the nucleotide sequence is translated, 
the preceding 16 amino acids (corresponding to residues 2-17 of SEQ ID NO: 2) are 
taught, namely ALRGTLRPLKVRRRRE. Accordingly, the disclosed amino acid 
sequence of NCKX4 plus the nucleotide sequence preceding the recorded translated 
region is, when entirely translated into amino acids, identical to the amino acid 
sequence of SEQ ID NO: 2, minus the initial methionine (M), and would therefore meet 
limitation (2) of claims 1 and 2 reciting "a polypeptide in which 1 to 5 amino acids in total 
are substituted, deleted, inserted and/or added at one or plural portions... of SEQ ID 
NO: 2". Li et al. thus teach an isolated polynucleotide encoding the polypeptide of SEQ 
ID NO: 2, and also teach expression vectors, HEK293 cells transfected with the vector, 
and production of the polypeptide by the cells (see p. 4841 1, 2 nd column), thus 
anticipating claims 4-7. Finally, Li et al. teach that NCKX proteins, and NCKX4 in 
particular, have a reverse sodium-calcium exchange activity as recited in instant claims 
2 and 18 (see p. 48410, 1 st paragraph, Figure 8 and paragraph spanning p. 48414- 
48415). Accordingly, Li et al. anticipate instant claims 1-7 and 18. 

Claims 1 and 3-1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by 
US Patent No. 6,787,352 to Friddle et al., issued 7 September 2004, filed 24 September 
2001. 

Friddle et al. teach novel human polynucleotide and polypeptide sequences and 
methods for their production and use in therapeutic, diagnostic, and pharmacogenomic 
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applications (see Abstract). Friddle discloses that the proteins of the invention share 
structural similarity with mammalian potassium dependent sodium-calcium exchanger 
proteins (see column 1, lines 37-41). As determined by a sequence database search, 
Friddle's SEQ ID NO: 2 is 100% identical to the instantly claimed SEQ ID NO: 4 (see 
result 1 of Alignments in 1 0-506-624-4. rai search). Because the amino acid sequences 
of the disclosed polypeptide and the instantly claimed polypeptide of SEQ ID NO: 4 are 
identical, the protein disclosed by Friddle et al. would inherently possess the reverse 
sodium-calcium exchange activity as recited in instant claim 3. What is more, the 
polynucleotide encoding the instantly claimed polypeptide of SEQ ID NO: 4 is also 
disclosed and claimed by Friddle et al. (SEQ ID NO: 1; see claim 1 of patent and Result 
1 of Alignments in 10-506-624-4.p2n.rge search), thus meeting a recited limitation of 
instant claim 4. Friddle et al. also teach expression vectors comprising said 
polynucleotide, such as SEQ ID NO: 1 , as well as host cells comprising said expression 
vectors (see claims 6 and 7 of patent), thus meeting recited limitations of instant claims 
5 and 6. Additionally, Friddle et al. teach the production of the polypeptide using host- 
expression vector systems (see column 1 1 , line 61 - column 13, line 67), thus meeting 
the limitations recited of instant claim 7. Friddle further discloses methods for identifying 
compounds that act as agonists or antagonists (i.e., enhance or inhibit) of the disclosed 
protein's endogenous activity using purified preparations of the protein or cells 
expressing the protein (see column 2, lines 18-25, and column 13, lines 63-67). 
Although Friddle et al. are silent with respect to whether a substance would inhibit the 
potassium-dependent sodium-calcium exchange activity of the protein, such a 
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substance would necessarily have that property if identified by the screening assay. 
Such screening assays would therefore also anticipate the method of claims 9 and 10, 
because the recited method steps are the same. Compounds found by the screening 
method are disclosed by Friddle et al. to be useful as pharmaceutical reagents in 
therapeutic treatment of mental, biological, or medical disorders and disease (see 
paragraph spanning columns 10-11), thus anticipating the production of therapeutic 
compounds as in instant claim 1 1 . Accordingly, the '352 patent to Friddle et al. 
anticipates instant claims 1 and 3-1 1 . 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 8-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mochizuki and Jiang (Japanese Heart J, 1998; 39(6): 707-714) in view of Harada et al. 
(J Pharm Exp Therap, 2000; 294(3): 1034-1042) as evidenced by Balasubramanyam et 
al. (J Clin Invest, 1994; 94: 2002-2008). 

Claims 8-1 1 are directed to screening methods for determining substances 
capable of inhibiting the potassium-dependent sodium-calcium exchange activity of a 
polypeptide of SEQ ID NO: 2 or 4 (claim 8) and a method of preparing said substance 
found by the screening method (claim 11). The claims are additionally drawn to 
methods for screening for an inhibitor of leukocyte activation (claim 9) or a therapeutic 
agent for postischemic reperfusion injury and/or an inflammatory disease (claim 10). 

Mochizuki and Jiang teach that the sodium-calcium exchanger plays a crucial 
role in cellular injury during hypoxia/ischemia and in cell death during 
reoxygenation/reperfusion (see Abstract, p. 707), and that the role of the Na + /Ca 2+ 
exchanger in the development of Ca 2+ overload during hypoxia/ischemia and 
reoxygenation/reperfusion provides a point for therapeutic intervention (see bottom of p. 
712). Mochizuki and Jiang additionally note that direct inhibition of the Na + /Ca 2+ 
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exchanger or reduction of Na + /H + exchanger activity have been shown to protect tissues 
from reperfusion-induced cellular injury (see paragraph spanning p. 712-713). Thus, 
Mochizuki and Jiang indicate that agents which inhibit the sodium-calcium exchanger 
may have therapeutic potential for the treatment of ischemia/reperfusion injury (see 
Abstract, p. 707). However, Mochizuki and Jiang do not specifically teach methods to 
screen for these therapeutic agents or for agents capable of inhibiting leukocyte 
activation. 

Harada et al. teach that "Ischemia/reperfusion (l/R) is an important mechanism of 
tissue injury in which activated leukocytes are critically involved" (see p. 1034, 2 nd 
paragraph). Accordingly, Harada et al. teach methods to evaluate the effects of various 
compounds on inhibiting leukocyte activation and reducing ischemia/reperfusion injury. 
For example, Harada et al. demonstrate that addition of adenosine or the adenosine 
receptor (AR) agonists YT-146 and CGS21680C to human leukocytes in vitro dose- 
dependently reduced neutrophil elastase release (see Figure 1, p. 1037), inhibited 
intracellular calcium concentration ([Ca 2+ ]j) increases (see Figure 2, p. 1038) in 
neutrophils, and inhibited LPS-stimulated TNF-a (a pro-inflammatory cytokine) release 
by monocytes (see Figure 3, p. 1039). Harada et al. notes that the neutrophil elastase 
release is mediated by an increase in [Ca 2+ ]j (see p. 1039, 2 nd column). It should be 
noted that the measurement of [Ca 2+ ]i in neutrophils was performed in buffer comprising 
3 mM KCI (see Materials and Methods, 1 st column, p. 1035). Additionally, it is noted 
that cytosolic Ca 2+ concentration (i.e. intracellular Ca 2+ ) in human leukocytes is 
regulated by Na + /Ca 2+ exchanger activity, as evidenced by Balasubramanyam et al., 
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and thus leukocytes used in such assays would intrinsically possess the polypeptides of 
the instant invention exhibiting potassium-dependent sodium-calcium exchange activity. 
Taken together, these data indicate that the performed assays are capable of identifying 
compounds capable of inhibiting leukocyte activation, as indicated by reduced 
neutrophil elastase release and monocyte TNF-ct release, through a potassium- 
dependent sodium-calcium exchange activity. Harada et al. also teach an animal model 
of hepatic ischemia/reperfusion and various assays for examining the effects of 
compounds on tissue inflammation and/or reperfusion injury, such as measuring levels 
of serum liver enzymes alanine aminotransferase (ALT) and aspartate aminotransferase 
(AST), hepatic tissue blood flow, hepatic levels of TNF-a and cytokine-induced 
neutrophil chemoattractant (CINC), and myeloperoxidase (MPO) activity (a measure of 
leukocyte accumulation) (see "In Vivo Experiments", p. 1035-1036). For example, 
Harada et al. demonstrate that adenosine and AR agonists dose-dependently inhibit 
these in vivo measures of ischemia/reperfusion injury (see Figures 4, 5 and 7). The 
teachings of Harada et al. thus provide methods whereby various compounds can be 
screened both in vitro and in vivo for their effectiveness in reducing inflammation and/or 
injury caused by ischemia/reperfusion. 

It would have been obvious to one of skill in the art at the time the invention was 
made to screen for and produce therapeutic agents that inhibit potassium-dependent 
sodium-calcium exchangers as a means to inhibit leukocyte activation and thereby 
reduce postischemic reperfusion injury and/or inflammation, as taught by Mochizuki and 
Jiang with methods of screening for such agents taught by Harada et al. Specifically, 



Application/Control Number: 10/506,624 Page 11 

Art Unit: 1649 

the artisan would be motivated to screen for and produce such agents because 
Mochizuki and Jiang teach a need to identify agents that inhibit sodium-calcium 
exchangers, which play a role in mediating cellular injury observed during 
reoxygenation/reperfusion following ischemia, and Harada et al. teach a means for 
evaluating such therapeutic agents in both in vitro and in vivo assays. Additionally, 
Harada et al. teach that agents capable of inhibiting leukocyte activation are also 
effective in reducing tissue injury and inflammation caused by reperfusion following 
ischemia. Such a screening method would be met with an expectation of success by 
the artisan based upon the examples provided by Harada et al., showing that particular 
agents can dose-dependently inhibit leukocyte activation, inhibit increases in 
intracellular calcium concentrations (an indicator of sodium-calcium exchange activity), 
and reduce pathology associated with reperfusion injury. Thus, the combined 
references render the claimed invention obvious to the artisan at the time the invention 
was made. 



Conclusion 

No claims are allowed. 
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the organization where this application or proceeding is assigned is 571-273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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